I. Introduction
Oscillators are broadly classified into two categories namely sinusoidal and non-sinusoidal oscillators. Sinusoidal oscillators produce a sine wave output and the non-sinusoidal oscillators produce a square or pulsed output. A multivibrator circuit is basically a non-sinusoidal oscillator with a regenerative feedback. A multivibrator circuit is a two state circuit that has zero, one or two stable output states. Depending on the number of stable output states there are three basic types of multivibrator circuits namely Bistable multivibrator having two stable states, Monostable multivibrator having one stable state and Astable multivibrator having zero stable states. [1] In the case of Monostable and Bistable multivibrator an external trigger pulse is required for their operation whereas in the case of Astable multivibrator it has automatic built in triggering which switches it continuously between its two unstable states both SET and RESET. There are two main components in every multivibrator namely the bistable circuit and the two passive networks that are connected in a basic feedback loop. The networks in the circuit can be Monostable (resistive), Astable (resistive-capacitive) or bistable. Astable multivibrator is built of two amplifying stages that are connected in a positive feedback loop using two resistive-capacitive coupling networks. The elements used for amplification may be junction field effect transistors, bipolar junction transistors, vacuum tubes, operational amplifiers or any other type of amplifier. They are essentially used in wide variety of systems where a timed interval or a square wave is required [1] , [2] .
The 555 timer can be connected to run as an Astable multivibrator. When used in this way, the 555 timer has no stable states, which implies that it cannot remain indefinitely in either state. Stated in another way, it oscillates when operated in the Astable mode and produces a Square or Rectangular output signal.
The rest of the paper is organized into sections as follows: section II describes the overview of the Astable multivibrator using timer IC 555. Section III focuses on the system design. Experimental results and discussions are reported in Section IV. Finally section V summarizes the paper and presents the concluding remark.
II. Astable Multivibrator Using Timer IC 555 Overview
The basic 555 timer based Astable multivibrator circuit is depicted in fig 1. Initially, capacitor C is fully discharged, which forces the output to go to the HIGH state. An open discharge transistor allows capacitor C to charge from +V cc through resistors R 1 and R 2 . When the voltage across C exceeds +2V cc /3, the output enters the LOW state and the discharge transistor is switched ON at the same time. Capacitor C starts to discharge through R 2 and the discharge transistor inside the IC. When the voltage across C falls below + V cc /3, the output enters the HIGH state. The charge and discharge cycles repeat and the circuit behaves as a free running multivibrator. Terminal-4 of the IC is the RESET terminal. Usually, it is connected to +V cc. If the voltage at this terminal is driven below 0.4, the output is forced to the LOW state overriding command pulses at terminal-2 of the IC. HIGH state and LOW state time periods are governed by the charge (+ V cc /3 to +2V cc /3) and discharge (+2V cc /3 to +V cc /3) timings. These are given by (1) and (2) 
Fig.2 Astable multivibrator waveforms
The time period (T) and frequency (f) of the output waveforms are given by (3) and (4) (6) and (7) we get R B = 5.8KΩ and R A = 2.9 KΩ Duty cycle determined by R A and R B can vary only between 50% and 100% When frequency = 1 KHz and duty cycle= 75%, R A = 7.2KΩ and R B = 3.6KΩ For the circuit design, choosing R A = 6.8KΩ and R B = 3.3KΩ. The circuit schematic for the Astable multivibrator using 555 timer is depicted in fig 3.
Fig. 3 Astable multivibrator circuit schematic

System specifications
The system specifications are illustrated in Connecting probes, Single stranded connecting wires, patch cords, crocodile clips. 10.
Cathode ray Oscilloscope (CRO) 11.
Applications: Non-sinusoidal waveform generation such as Rectangular, square and ramp waveform etc. 12.
Simulation Software: Multisim 12.
Timer I.C 555 overview
The 555 monolithic timing IC is a highly stable controller capable of generating accurate time delays, or oscillation. In the time delay mode of operation, the time is precisely controlled by one external resistor and capacitor. For a stable operation as an oscillator, the free running frequency and the duty cycle are both accurately controlled with two external resistors and one capacitor. The circuit may be triggered and reset on falling waveforms, and the output structure can source or sink upto 200mA. [7] , [8] , [12] . This ensures that when the output is HIGH, the discharge transistor is OFF and when the output is LOW, the discharge transistor is ON. [1] , [2] . 
System set up
The experimental set up was done in Analog and Digital electronics laboratory. According to the hardware design the required components were taken and the resistor values were checked using a Multimeter. The system was rigged as per the circuit schematic on a breadboard and the supply voltage to the IC was provided through the digital trainer kit. The power supply was switched ON to get the output waveform in the form of Rectangular waveform and then to get capacitor voltage waveform in the form of Ramp waveform. The rigged up circuit for the former and latter cases are depicted in fig. 6 and 7 respectively. 
IV. Results And Discussions
Hardware Results
The output waveform in the form of a Rectangular wave was observed on the CRO when the positive probe from channel 2 was connected at pin number 3 of the 555 timer and negative probe connected to the ground. The capacitor voltage waveform in the form of Ramp wave was observed on the CRO when the positive probe from channel 2 was connected at pin number 6 of the 555 timer and negative probe connected to the ground. The CRO was kept in channel 2 mode. A CRO possess 2 channels namely channel 1 and channel 2, of these two channels any one can be used for seeing the output waveform. The output waveform and the capacitor voltage waveform are depicted in fig.8 and 9 respectively. 
Simulation Results
The Astable multivibrator using 555 timer is designed and implemented using Multisim Simulation package. The Simulation circuit and the output waveforms for the simulation circuit are shown in fig.10 and 11 respectively. 
V. Conclusion
Astable multivibrator using 555 timer was designed and implemented. Precise results were obtained through the designed system in the form of continuous production of Rectangular waveform without the aid of any external triggering. From the Rectangular output waveform the Turn ON time, Turn OFF time, the Total time period, the frequency and Duty cycle were calculated. Astable multivibrator circuit is very simple and easy to design requiring few components. As the 555 timer is used the system has low power consumption. The 555 timer will work with any supply voltage between +5 V to +18 V. Furthermore, with the use of 555 timer, the system is very stable, easy to use and requires low cost. In addition another important boon is that, the system can be used for timing from microseconds to hours. Generating time delays from microseconds to hours is useful in many applications. Due to the use of 555 timer it has various advantages and hence it is used in a wide range of applications such as Voltage controlled Oscillator (VCO), Start and Reset operations, Sirens and Alarms, Pulse width modulator, Pulse position modulation, Ramp generation, Music synthesizers, cell phones, pagers and G.P.S wireless transmitters and receivers.
